Proinflammatory cytokine gene expression in whole blood from patients undergoing coronary artery bypass surgery and its modulation by pentoxifylline.
The influence of coronary artery bypass grafting (CABG) on spontaneous and lipopolysaccharide (LPS)-stimulated release of tumor necrosis factor (TNF)-alpha, interleukin (IL)-1beta, IL-6, and IL-10 as well as its modulation by pentoxifylline (PTF) were studied in a prospective, randomized, double-blinded study. 12 patients undergoing elective CABG were randomly assigned to receive either saline or PTF (1 mg/kg as a loading dose followed by 1 mg/kg/h) intraoperatively. Blood samples were obtained (A) preoperatively, (B) 20 min after CABG, and (C) 24 h after CABG. Cytokine plasma levels as well as LPS-stimulated cytokine secretion were measured in a whole blood culture system ex vivo and correlated with mRNA expression in peripheral blood mononuclear cells. In addition, the dose-response characteristics of modulation of the cytokine response by PTF were studied in cultured whole blood in vitro. Plasma IL-6 and IL-10-levels were significantly elevated after CABG, whereas neither TNF-alpha nor IL-1beta were detectable. In contrast to the spontaneous release of IL-6 and IL-10, the expression of all cytokines studied was significantly reduced upon ex vivo LPS stimulation early after CABG. Proinflammatory cytokine response upon LPS stimulation was restored 24 h after CABG for the group mean, however, with substantial interindividual heterogeneity. Therapeutic doses of PTF in vitro attenuated LPS-induced TNF-alpha (-50.5%) and most notably IL-10 (-83.9%) release, whereas IL-1beta was even increased (+45.7%). However, application of PTF during CABG neither inhibited the spontaneous production of IL-10 nor modulated cytokine production ex vivo. These results suggest a biphasic response of stimulated peripheral blood mononuclear cell cytokine gene expression during CABG with an initial tolerance to LPS stimulation. The application of PTF during CABG in doses that are primarily based on its use in occlusive arterial disease do not seem to modulate the release of the cytokines studied.